Abstract. -The Bornova Flysch Zone (BFZ) in NW Anatolia comprises several olistoliths or tectonic slivers, representing various parts of the Izmir-Ankara ocean. Radiolarian assemblages extracted from one of the olistoliths of the BFZ, cropping out along the Sögütlü section, to the NE Manisa city, were studied in detail. The lowermost part of the section contains latest Bajocian -early Callovian radiolarian taxa, followed by radiolarian assemblages indicating Late Jurassic to early Late Cretaceous (Cenomanian) ages. Previous studies reveal that the Izmir-Ankara oceanic basin was initially opened during late Ladinian -early Carnian. The new radiolarian data obtained from this olistolith reveals that relatively condensed, and possibly more or less continuous, pelagic sedimentation took place during the late Middle Jurassic to early Late Cretaceous in a non-volcanic oceanic basin closer to the Tauride-Anatolide platform margin. 
INTRODUCTION
The closure of the Neotethyan oceanic branches during the Alpine tectonic epoch in Turkey [e.g. Ôengör and Yilmaz, 1981; Göncüoglu et al., 1997; Robertson, 2004] has resulted in the formation of mélange complexes that are now text-book examples. Their formation was due to a combination of tectonic and sedimentary processes; they have been subject of a number of pioneering studies [e.g. Bailey and Mc Callien, 1950] , which attempted to understand the details of these events.
Mélange complexes marking former subduction-accretion prisms are junk boxes with products of a number of events formed during the closure of oceanic realms. They include not only huge and continuous successions of oceanic lithosphere (ophiolites s. l.) but also olistoliths of various sizes representing platform margins and metamorphosed sediments. During the advanced stages of oceanic closure, all of these lithologies were transported and deposited in peripheral foreland deposits. The mélange complexes that are situated along the Intra-Pontide, Izmir-Ankara and SE Anatolian suture belts provide excellent examples for both partly preserved or dismembered ophiolitic successions as well as very thick sedimentary deposits of the foreland basins with olistoliths and olistostromes of the accreted material.
The Bornova Flysch Zone (BFZ) ( fig. 1 ) represents this type of rock-units formed in one of the largest basins in NW Anatolia, along the Izmir-Ankara suture belt. It stretches from the Aegean coast for about 250 km towards NE to join the Kütahya-Bolkardag Belt [Göncüoglu et al., 1997 [Göncüoglu et al., , 2003 ] that surrounds the northern and eastern periphery of the Menderes Massif. The BFZ was initially named by Okay and Siyako [1993] to describe a flysch basin, which was formed along a transform plate boundary (Soma Transform Fault) within the Izmir-Ankara ocean. Erdogan [1990] used the name 'Bornova Mélange' for this unit and suggested that the rock units in the area represent remnants of a short-lived (Maastrichtian -Danian) oceanic basin within the Tauride-Anatolide platform.
The BFZ includes a number of S-verging thrust-slices, with a structural thickness of more than 30 km. The dominant rock-type of the 'flysch' is olistostromal clastics with blocks/olistoliths of ophiolites, accretionary prism material (members of an ophiolitic melange and blueschists) and platform margin rocks (mainly carbonates), including continental slope and thinned continental crust. The size of these blocks varies from pebble to boulder size to several kilometres. In a number of recent studies in the central and southern parts of the BFZ [Yaliniz and Göncüoglu, 2005; Tekin et al., 2006; Tekin and Göncüoglu, 2007, 2009] we examined the geochemical features of the basalts and their ages based on radiolarians extracted from associated cherts and mudstones. These ages were spot ages, representing a limited time span in the history of the oceanic crust development.
In this study, however, we will report the radiolarian based ages in a single block of radiolarian chert and mudstone that covers a rather large part of the late Middle Jurassic to early Late Cretaceous interval.
GEOLOGICAL SETTING OF THE SÖGÜTLÜ SECTION
The studied section is located in the BFZ to the NE of Manisa city, between the Akhisar and Sindirgi towns ( fig. 1) indicate a Norian to Late Jurassic depositional age for the platform [Göncüoglu et al., 2003] . In the autochthonous successions, the carbonates are conformably covered by an alternation of red cherty limestones, micritic limestones and mudstones indicating that the platform has submerged. The onset of this pelagic deposition is variable (late Middle Jurassic to late Early Cretaceous) along the Kütahya-Bolkardag Belt ( fig. 1, inset map) . In the Bornova area, the oldest ages obtained are Early Cretaceous. To the east of the BFZ in the Kütahya area, pelagic carbonates are transitional to radiolarian cherts with red and green mudstone interlayers [Göncüoglu et al., 2003 ], which in turn are followed by turbiditic clastics with olistostromes. The latter includes pebbles of blueschists and peridotites and was interpreted as the transition from slope-deep basin to foreland deposition due to the arrival of the ophiolitic nappes from the closing Izmir-Ankara Ocean in the north. In the BFZ, Konuk [1977] reported Campanian to Danian depositional ages at this transitional zone, whereas the calciturbiditic intercalations in the same interval yielded in Kütahya area
Maastrichtian fossils [Göncüoglu et al., 2003] . In the BFZ, the platform carbonates and their pelagic cover sometimes occur as olistoliths within the olistostromal sediments that include a large number of chert blocks, together with blocks of oceanic rocks. The size of the chert blocks varies between a few centimeters to 2 km. The Sögütlü section is measured in such an olistolith, situated at the northwestern bank of the Cemal creek, along the road to the Sögütlü village (Balikesir J20d1 quadrangle, between 43.36.227 N/5.88.954 E and 43.36.272 N/5.89 .045 E UTM coordinates) from which the name of the section is derived ( fig. 2) .
The total thickness of the section is 75.5 meters. At the bottom and top of the section cherts are bounded by small faults (figs. 2, 3) against conglomeratic olistostromes with brown to red turbiditic mudstone intercalations. The basal and central part of the section is represented by alternation of red to green, medium to thick-bedded chert and mudstone. Some thin-bedded chert beds can be observed at the bottom of the section. Red colored units dominate over Konak et al., 1980 ; Cakmakoglu et Vural, 1998 ]. fig. 3 ) of the section proved to be the most productive. [Yao, 1979; Baumgartner, 1984; Baumgartner et al., 1995] . Due to the occurrence of Ristola altissima major, the age of the radiolarian fauna from sample 03-Man-26 can be assigned to the latest Bajocian -early Callovian [UAZ 5-7 based on the zonal scheme of Baumgartner et al., 1995] .
DATING OF RADIOLARIAN ASSEMBLAGES
Higher in the section, sample 03-Man-31 yielded relatively diverse and moderately-preserved radiolaria ( fig. 5 ; pl. I, figs. 12-18). The presence of the two well-known taxa (Parapodobursa spinosa and Cinguloturris carpatica) in the fauna clearly points to a middle Callovian -early Tithonian age [Ozvoldova, 1979; Dumitrica and Mello, 1982 ; UAZ 8-11 based on the zonal scheme of Baumgartner et al., 1995] .
Less diverse and well to moderately-preserved radiolarian fauna ( fig. 5) Early Cretaceous (early Berriasian -early Aptian) age [Jud, 1994; Baumgartner et al., 1995; Dumitrica et al., 1997; Hori, 1999] for this sample. A Nassellaria dominated radiolarian assemblage was obtained from sample 03-Man-41 ( fig. 5 ; pl. III, fig. 4-9) . When considering the FAD of Stichomitra communis and LAD of Obeliscoites perspicuus, age of the sample is middle Aptian to late Cenomanian corresponding to UAZ 5-19 based on the zonal scheme of O'Dogherty [1994] .
A diverse radiolarian fauna in the section was derived from sample 03-Man-42 ( fig. 5 ; pl. III, fig. 10-18 ). Based on the study of O'Dogherty [1994] , Dactyliosphaera silviae is the index taxon of the Silviae Zone (Cenomanian, Unitary Assocations 16-19 on the zonal scheme of O'Dogherty [1994] ).
DISCUSSION AND CONCLUSIONS
The evolution of the most prominent branch of the Neotethys in the eastern Mediterranean, the Izmir-AnkaraErzincan ocean, is still not well understood. Especially, the dataset on the timing of the oceanic lithosphere development is fragmentary. Most of the available data on this subject are based on combined research on the age of the radiolarian cherts and the petrological features of associated volcanic rocks [e.g. Göncüoglu et al., 2006b; Aldanmaz et al., 2008] . Figure 6 provides a summary of available age data from different parts of the Izmir-Ankara suture belt. The new data from the Sögütlü section fills some gaps of ocean basin deposition at end Jurassic and mid Early Cretaceous times ( fig. 6 ).
The new finding also gives some clue on the palaeotectonic setting of the oceanic crust on which the Sögütlü succession was deposited. Considering that the studied succession is devoid of volcanic and volcanoclastic rocks it should have been deposited in a remote location from any voluminous igneous activity. By this, a position in the proximity of the ridge, oceanic islands or island arcs formed by intra-oceanic subduction within the Izmir-Ankara ocean can be excluded. A setting on the overriding plate that was located relatively to the north of the ocean during this fig. 11 . Godia sp., scale bar = 150 µm. fig. 12 . Perispyridium sp., scale bar = 100 µm. fig. 13 . Mirifusus dianae minor BAUMGARTNER, scale bar = 165 µm. fig. 14 Bolkardag belt [Göncüoglu et al., 2003] , in the Antalya Nappes [Vrielynck et al., 2003] and in the Domuz Dag nappe of the Lycian nappes ( fig. 1 inset map Hence, it is concluded that the latest Bajocian to Cenomanian cherts and mudstones represented by the Sögütlü section could have been deposited on the Izmir-Ankara oceanic basin, located just to the north of the coeval condensed pelagic rocks of the Lycian Nappes, representing the slope sediments and the slightly younger pelagic sediments of the Tauride-Anatolide external platform. The distribution and ages of the above-mentioned successions is also the clue for the foundering of the Tauride Göncüoglu et al., [1997] and Robertson, [2004] ) and locations of radiolarian ages from the Izmir-Ankara-Erzincan suture belt, shaded square indicate the study area, B. Ranges of radiolarian ages from the different parts of the Izmir-Ankara-Erzincan suture belt; 1. The Bornova Flysch Zone from Tekin et al. [2006] , Göncüoglu et al. [2006a] , Tekin and Göncüoglu [2007, 2009] and this study, part of the column shown by lines indicate dating in this study (the Sögütlü section); 2. The Dagküplü Mélange from Göncüoglu et al. [2000 Göncüoglu et al. [ , 2006b Göncüoglu et al. [ , 2010 , and Tekin et al. [2002] ; 3. The Ankara Mélange from Bragin and Tekin [1996] , and Tekin [1999] Tekin et al. [2006] , Göncüoglu et al. [2006a] , Tekin and Göncüoglu [2007, 2009] Göncüoglu et al. [2000 Göncüoglu et al. [ , 2006b Göncüoglu et al. [ , 2010 et Tekin et al. [2002] ; 3. Mélange d'Ankara de Bragin et Tekin [1996] et Tekin [1999] ; 4. Région de Cankiri de Celik [2010] et Üner [2010] , 5. Région de Tokat de Bozkurt et al. [1997] .
